PATENT ABSTRACTS OF JAPAN 



(51)Int.CI. 



(1 DPublication number : 05-007066 
(43)Date of publication of application : 14.01.1993 

H05K 3/20 
H05K 3/00 



(21) Application number: 03-157164 

(22) Date of filing : 27.06.1 991 



(71) Applicant : TOSHIBA CORP 

(72) Inventor : MOTOMURA TOMOHISA 




(54) MANUFACTURE OF PRINTED WIRING BOARD 

(57)Abstract: 

PURPOSE: To provide a printed wiring board manufactured by 
injection-molding, wherein it is realizable to make a wiring pattern 
mto a fine pattern, and the wiring pattern can be formed in a short 
time, and further, the bonding strength of the wiring pattern is 
improved. 

CONSTITUTION: A wiring pattern 5 is formed by bonding metallic 
conductors to the inner surface of a metallic mold for injection- 
moldmg with electric plating. Since the electric plating is used for 
forming the wiring pattern made of the metallic conductors the 
wiring pattern 5 having a high bonding density and a high reliability of 
Its bonding strength can be formed in a short time. A base board 6 is 
mjection-molded by injecting a thermoplastic resin into the metallic 
mold 1 for injection-molding. Then, the wiring pattern 5 is heated 
using a metallic mold 10 for heating, and the base board 6 is fused by 
making its temperature rise to the temperature about 20-70° C 
higher than the fusing point of the thermoplastic resin. Thereby the 
^base Wd 6 is bonded to the wiring pattern 5 by fusing, and the bonding strength of t^: wiring pattern 5 
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CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of a printed wired board characterized by providing the following of 
injection molding thermoplastics in a injection molding die said injection molding — public funds — what a 
plating resist pattern is stuck on an inside, and a mold becomes from the good quality of the material of a 
metaled mold-release characteristic — it is — said injection molding — public funds — a production 
process in which make a metallic conductor put on a portion on which said plating resist pattern of an 
inside of a mold is not put by electroplating, and a desired metallic conductor circuit pattern is made to 
form A production process which imprints said metallic conductor circuit pattern put on an inside of said 
metal mold for injection molding to said substrate while pouring thermoplastics into said metal mold for 
injection molding and injection molding a substrate of a printed wired board A production process which 
releases said metallic conductor circuit pattern and said substrate from mold from said metal mold for 
injection molding A production process which heats said metallic conductor circuit pattern and heats the 
temperature more than melting temperature of said thermoplastics 

[Claim 2] A manufacture method of a printed wired board given in the 1st term of a claim of imprinting said 
metallic conductor circuit pattern to said substrate, making said metallic conductor circuit pattern flowing 
through current the back, and heating temperature of said metallic conductor circuit pattern by pyrexia by 
the electric resistance more than melting temperature of said thermoplastics. 

[Claim 3] A manufacture method of a printed wired board given in the 1st term of a claim of heating 
temperature of said metallic conductor circuit pattern with heat at the time of said soldering more than 
melting temperature of said thermoplastics in case said metallic conductor circuit pattern is imprinted to 
said substrate and external electronic parts are soldered to said printed wired board the back. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture method of a printed wired board of 

injection molding thermoplastics. 

[0002] 

[Description of the Prior Art] In recent years, fabrication of the printed wired board is carried out to a 
three-dimensional configuration, the printed wired board which comes to injection mold thermoplastics is 
developed to the use of using itself as a case (case) of an electric machine or electronic equipment, and a 
part has already come to be put in practical use. 

[0003] While being able to attain the further miniaturization of electronic equipment as compared with the 
case where the printed wired board which the former became independent of is used, by forming this 
printed wired board in a three-dimensional configuration, and using it as a case of electronic equipment, 
there is a merit that the cost cut of passive circuit elements can be aimed at, 

[0004] After injection molding thermoplastics, using injection-molding metal mold as the manufacture 
method of the printed wired board by this injection molding, forming the substrate which is the main part of 
a printed wired board and making it release from mold from injection-molding metal mold, the metallic 
conductor circuit pattern is made to put on the portion on which a plating resist pattern is stuck on a 
substrate and the plating resist pattern is not stuck by the additive process by chemical plating, such as 
non-electrolytic copper plating. In order to strengthen more adhesion of the substrate made of synthetic 
resin, and a metal metallic conductor circuit pattern at this time, the technology of roughening the resin on 
the surface of a substrate by polishing etc. as pretreatment of chemical plating, or making a catalyst mixing 
in synthetic resin beforehand, and giving an anchor effect to the metallic conductor circuit pattern which 
should be made putting is used. 

[0005] Since the printed wired board by injection molding uses such an additive process for formation of a 
circuit pattern, unlike a complicated production process like a printed wired board that repeat etching and 
plating and a circuit pattern is formed by the conventional subtractive process, it is what has the very 
simple production process which forms a circuit pattern. And it also has the merit that it is more clean and 
futility can make a manufacturing cost low few as compared with a subtractive process with the problem of 
the after treatment of an etching reagent, or the useless problem of outer layer ****. 
[0006] however, now by the method of forming a circuit pattern according to this additive process 
Therefore fine patternizing is difficult for the local bias of the plating liquid concentration in a 
nonelectrolytic plating process etc. Moreover, there is a problem that the time amount which covering of 
the metal of a circuit pattern takes is as long as a degree abbreviation half a day from several hours, the 
time amount compaction beyond it is difficult, and manufacture effectiveness is low in order that covering 
density, reinforcement, etc. may make it inferior remarkably, if you are going to make it cover for a short 
time. 

[0007] Thus, in circuit pattern formation of the printed wired board by injection molding, there was a 
problem of fine patternizing having been difficult and taking circuit pattern formation time amount for a long 
time, by the manufacture method using an additive process like before. 
[0008] 



' [Problem(s) to be Solved by the Invention] This invention is to offer the manufacture method of the printed 
wired board by injection molding which it was made in view of such a problem, and the place made Into the 
purpose could realize fine patternizing of a circuit pattern in the manufacture method of the printed wired 
board by injection molding, and enabled it to form a circuit pattern for a short time, and raised the covering 
reinforcement of a circuit pattern further. 
[0009] 

[Means for Solving the Problem] In a manufacture method of a printed wired board that a manufacture 
method of a printed wired board of this invention injection molds thermoplastics in a injection molding die 
Said metal mold for injection molding is what a plating resist pattern is stuck on an inside, and consists of 
the good quality of the material of a metaled mold-release characteristic. A production process in which 
make a metallic conductor put on a portion on which said plating resist pattern of an inside of said metal 
mold for injection molding is not put by electroplating, and a desired metallic conductor circuit pattern is 
made to form. While pouring thermoplastics into said metal mold for injection molding and injection molding 
a substrate of a printed wired board A production process which imprints said metallic conductor circuit 
pattern put on an inside of said metal mold for injection molding to said substrate, It is characterized by 
providing a production process which releases said metallic conductor circuit pattern and said substrate 
from mold from said metal mold for injection molding, and a production process which heats said metallic 
conductor circuit pattern and heats the temperature more than melting temperature of said thermoplastics 
[0010] 

[Function] After making the inside of the metal mold for injection molding put a metallic conductor by 
electroplating and forming a metallic conductor circuit pattern, thermoplastics is poured into the metal 
mold for injection molding, and a substrate is injection molded. Since the above-mentioned metallic 
conductor circuit pattern has the good mold-release characteristic from a injection molding die at this time, 
the poured-in thermoplastics side, i.e.. a substrate, imprints and the printed wired board on which the 
desired metallic conductor circuit pattern was stuck is formed. And since the condition of this as is not 
enough as the adhesion reinforcement to the substrate of a metallic conductor circuit pattern, a metallic 
conductor circuit pattern is heated, as it becomes the temperature more than the melting temperature of 
that thermoplastics, melting of the substrate which touches this is carried out to it. welding is carried out 
to a metallic conductor circuit pattern, and that adhesion reinforcement is strengthened. 
[0011] Thus, since electroplating is used for formation of a metallic conductor circuit pattern, a metallic 
conductor circuit pattern with high covering density and reliability on the strength can form in a short time. 
Moreover, since the resin at the time of injection molding and not only the metaled imprint depended for 
biting but a substrate is fused and welding is carried out to a metallic conductor circuit pattern, the 
adhesion reinforcement is strengthened sharply. 
[0012] 

[Example] Hereafter, the example of this invention is explained to details based on a drawing. 

[0013] Drawing 1 is the side cross section showing the injection molding die concerning the manufacture 

method of this invention, and the printed wired board formed by that cause. 

[0014] In the manufacture method of the printed wired board concerning this invention, the injection 
molding die 1 as shown in drawing 1 is used. 

[0015] This metal mold 1 for injection molding uses as a base material the cemented carbide which added 
CO (carbon monoxide) to WC (tungsten carbide). Carry out Zagury processing of this in NC machining, and 
the injection molding-die main parts 2 and 3 of a female mold are fabricated. This whole inside is made to 
put i-carbon film which is an insulating material according to a thin film formation process, laser removes i- 
carbon film of a circuit pattern portion to form, and it is made for the remaining portion to serve as the 
electroplating resist 4. 

[0016] injection molding which used the cemented carbide of above-mentioned WC(tungsten carbide)+CO 
(carbon monoxide) as the base material — public funds ~ the main parts 2 and 3 of a mold have the good 
covering nature of i-carbon film. and. moreover, it has become the good thing of a mold-release 
characteristic to thermoplastics, such as metals, such as Cu (copper), and PPS (polyphenylene sulfide 



' resin). 

[0017] Cu (copper) is deposited with electrolytic copper plating Into the portion which has not given the 
electroplating resist 4 of the inside of such metal mold 1 for injection molding, the desired circuit pattern 5 
IS formed, and the inside of these main parts 2 and 3 for injection molding of metal mold is made to once 
cover. 

[0018] this injection molding — public funds ~ thermoplastics, such as the inlet 8 established in the upper 
part of a mold 1 to polyphenylene sulfide resin. — injection molding — public funds — it pours into the 
interior of a mold 1. and the substrate 6 which is the main part of a printed wired board 7 is injection 
molded in a desired configuration. 

[0019] The above-mentioned circuit pattern 5 which the inside of the main parts 2 and 3 for injection 
nnolding of metal mold was made to once put is imprinted by the heat and pressure at the time of that 
injection molding on the substrate 6 by which injection molding was carried out to this injection molding and 
coincidence, in this case, the circuit pattern 5 made from this Cu (copper) — a substrate 6 -- biting ~ 
injection molding -- public funds — it releases from mold from the main parts 2 and 3 of a mold, and 
imprints on a substrate 6. 

[0020] In this way. as a main part is injection molded, a circuit pattern 5 is imprinted and it is shown in 
drawingj. (b) the back, this printed wired board is taken out from the injection molding die 1. and the weld 
flash produced at the time of resin impregnation is removed. 

[0021] Further and in order [ to the substrate 6 of a circuit pattern 5 ] to eat and to strengthen **** 
injection molding — public funds — heating with which plating resist is not stuck with the same 
configuration and same quality of the material as a mold 1 - public funds - a mold 10 The circuit pattern 
5 of a printed wired board 7 is made to contact, it heats until it applies heat to this metal mold 10 whole for 
heating and becomes it from the exterior more than the melting temperature of thermoplastics, and melting 
of the thermoplastics of the substrate 6 which touches a circuit pattern 5 is carried out. and welding of a 
substrate 6 and the circuit pattern 5 is carried out firmly. This is shown in drawing 2 . 

[0022] a circuit pattern 5 is stuck on the external surface of the substrate 6 of a printed wired board 7 — 
having — **** — the external surface of a substrate 6 — the part protrusion of the thickness ~ it is 
carrying out. for this reason, heating - public funds - if the pressure welding of the mold 1 0 is carried out 
to a printed wired board 7 - heating - public funds - since a mold 10 contacts only the projected circuit 
pattern 5 - heating - public funds - even if it applies heat to the mold 10 whole, heat is conducted only 
to a circuit pattern 5. melting only of the portion which touches the circuit pattern 5 of a substrate 6 is 
carried out. and welding of it is carried out. 

[0023] at this time, the temperature of the thermoplastics of a portion with which the circuit pattern 5 is 
stuck becomes higher [ about 70 degrees C ] from 20 degrees C than that melting temperature - as — if 
it heats about 3 seconds, moreover, there will be no effect of a substrate 6 and five circuit pattern in other 
parts firmly — most — good — it is checked in enforcement of this example in the condition condition 
that welding is carried out. 

[0024] The adhesion reinforcement of the circuit pattern 5 and substrate 6 of a printed wired board 7 
which were manufactured by such manufacture method was measured. Consequently, in the case of the 
circuit pattern formed of the conventional additive process, it is adhesion reinforcement 0 2-0 3kg/mm2 
With the circuit pattern 5 of the printed wired board 7 which requires for this invention what was a degree. 
It IS 2 1.0 to 1.5 kg/mm. The adhesion reinforcement is strengthened remarkably and it was checked that it 
IS reliable and the practicality of reliability is fully high. 

[0025] in addition, a strengthening of the adhesion reinforcement to the substrate 6 top of a circuit pattern 
5 in this example sake — heating ~ public funds - although melting of the portion which the circuit 
pattern 5 and the substrate 6 have joined is carried out to a mold 10 and it carries out welding to it by 
applying heat from the exterior, as the heating method, it does not limit to this, for example, the printed 
wired board 7 - injection molding — public funds — the condition of it having been formed in the mold 1 
and having been held — injection molding - public funds - a mold 1 may be heated and heat may be 
applied to the printed wired board 7 whole. However, since portions other than circuit pattern 5 are also 



heated to a melting temperature degree in this case, it is necessary to change an above-mentioned heating 
temperature and the heating time in an example, and to set up the heating conditions which suited this 
method. 

[0026] In addition, pass a high current for the printed wired board 7 by which the circuit pattern 5 was 
imprinted from the injection molding die 1 to the ejection circuit pattern 5, and this is made to generate 
heat with the electric resistance. The method of carrying out melting of the portion which the substrate 6 
and the circuit pattern 5 have joined, and carrying out welding. In case an external element, passive circuit 
elements, etc. are soldered to a printed wired board 7, a circuit pattern 5 and a substrate 6 may be heated 
with the heat at the time of heating for flow soldering, vapor reflow soldering, etc.. and the method of 
carrying out welding of a circuit pattern 5 and the substrate 6 etc. may be used. 

[0027] Moreover, although it is required that the thermoplastics which should be used in this invention 
should be equipped with the goodness of electric insulation suitable as a printed wired board, thermal 
resistance, moisture resistance, and a moldability etc.. as what suits this, polycarbonate resin, polysulfone 
resin, polyether sulphone resin, polyacetal resin, polyether ketone resin, polyetherimide resin, polyphenylene 
oxide resin, etc. are mentioned other than the polyphenylene sulfide resin used in the above-mentioned 
example. 

[0028] In this example, as an example of the printed wired board to manufacture, as shown in drawing 1 . 
the plastics chip carrier is chosen in fact. Since it conforms to the meaning of the printed wired board 
which a plastics chip carrier has a crevice in the center, and this is carrying out the three-dimensional 
gestalt, and requires it for the manufacture method of this invention, it is because chip carriers are a size 
handy as a prototype of the example of the gestalt up this invention, and a configuration. However, this 
invention is the suitable technology for manufacture of the three-dimensional printed wired board which is 
not limited only to the plastics chip carrier of a gestalt like this example, but is formed in the configuration 
of manufacture of a printed wired board at large [ by injection molding ]. especially a case. etc. 
[0029] 

[Effect of the Invention] As explained to details above, according to the manufacture method of the printed 
wired board of this invention, in circuit pattern formation of the printed wired board by injection molding, 
can realize fine patternizing of a circuit pattern, and it enables it to form a circuit pattern for a short time, 
and the printed wired board by injection molding which raised the covering reinforcement of a circuit 
pattern further can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The side cross section showing the injection molding die concerning the manufacture method 
of this invention, and the printed wired board formed by that cause. 

[Drawing 2] heating concerning the manufacture method of this invention — public funds — the side cross 
section in which a mold and it show the printed wired board by which the pressure welding was carried out. 
[Description of Notations] 

1 — Metal mold for injection molding 

2 3 — Main part for injection molding of metal mold 

4 — Electroplating resist 

5 — Circuit pattern 

6 — Substrate 

7 — Printed wired board 

8 — Inlet 

9 — Bearing bar 

10 — Metal mold for heating 
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